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OVEE one-half of the deaths occurring
annually in the United States are attrib¬

uted to cardiovascular-renal diseases (CVK).
As may be seen from table 1, the largest fre¬
quency of deaths is found in the component
arteriosclerotic heart disease including coro¬

nary disease. Next in frequency are vascular
lesions affecting the central nervous system, and
the hypertensive diseases. With the decline in
mortality from infectious diseases generally,
cardiovascular diseases of infective origin now
constitute less than 5 percent of the total CVK
disease mortality.
Marked differences in death rates appear for

the various demographic characteristics as well
as geographic areas. The reasons for these
differences are not all clear. Nor is there agree¬
ment that the recorded differences are real.
Some feel that the problems of diagnosis, re¬

porting, and classification of these diseases are

of such a nature that no valid assessment of
mortality trends and differentials is possible.
Others feel that despite the shortcomings of
the data, mortality statistics provide useful in¬
dicators of the general trend and magnitude
of CVE disease mortality. This disagreement
is rooted in the lack of quantitative information
with respect to these problems.
Various factors complicate the interpretation

of CVR disease mortality statistics. First,
there is the question of the reliability of the
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diagnostic data on whic>h the medical certifi¬
cation of causes of death is based. There are
several facets to this problem. The prevailing
concept of disease and diagnostic criteria of the
day provide the background for medical prac¬
tice. The amount and quality of diagnostic
evidence available to the medical certifier, and
the diagnostic acumen of the attending physi¬
cian determine the quality of diagnosis made.
At this point, it should be recognized that diag¬
noses are judgments arrived at after a study of
available clinical and pathological observa¬
tions. Even with standard diagnostic criteria,
it is highly unlikely that absolute accuracy in
diagnosis will ever be possible for diseases of
the CVE system because of the varying medical
backgrounds and experience of the relatively
large population of physicians.
There can be no question that over the years

there has been a great increase in knowledge
with resultarit changes in the concept of cardio¬
vascular-renal diseases. The development of
diagnostic criteria and techniques and improve¬
ments in diagnostic facilities and methods have
undoubtedly influenced cardiovascular-renal
disease mortality statistics. For example, the
diseases of coronary arteries which today are
the most important component of the CVE
disease complex were not reported with any
great frequency as a cause of death until about
1926. Halsey, cited by Hedley (1) and Atlan-
son (#), has pointed out that there has been a

change in emphasis in the diagnosis of heart
disease away from valvular to myocardial
diseases and more particularly to the coronary
vessels which supply the myocardium. Levy's
review {3) of the clinical and pathological rec-
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Table 1. Number of deaths and death rates
for the components of major cardiovascular-
renal diseases, United States, 1956

Major cardiovascular-
renal diseases

Total

Vascular lesions affecting
central nervous system.

Rheumatic fever and
chronic rheumatic
heart disease_

Arteriosclerotic heart
disease, including
coronary disease_

Other heart disease,
except hypertensive_

Hypertensive diseases_
Other cardiovascular-

renal diseases_

Number
of deaths

854, 152

177, 845

20, 029

427, 516

84, 090
83, 341

61,331

Rate i

510. 7

106. 3

12. 0

255. 6

69. 5
49. 8

17.5

Percent

100. 0

20.8

2. 3

50. 1

9. 8
9. 8

7.2

1 Rate per 100,000 estimated population.

ords of the New York Presbyterian Hospital
for the period of 1920 to 1930 showed that al¬
though the incidence of coronary disease in the
pathological records was fairly constant each
year (10 to 12 percent) throughout the decade,
there was an increase of 400 percent in the fre¬
quency of clinical diagnosis of various forms of
coronary diseases. Levy states that "It was af¬
ter the publication of the papers of Herrick in
1912 and again in 1919 that interest of the pro¬
fession in this country was aroused in the prob¬
lems of acute coronary obstruction, and in the
succeeding years clinicians became more alert
in recognizing the disturbance in the coro¬

nary circulation and recorded them more

frequently."
Other significant changes in the concept of

CVR diseases relate to the vascular changes
caused by diabetes (£) and the possible etio¬
logical relationship between cholesterol and
atherosclerosis. The role of hypertension and
the effects of therapeutic procedures on hyper¬
tensives are beginning to be better understood.
These developments have an impact upon the
diagnosis of CVE diseases, but it is not possible
to determine the extent to which the statistics
on CVR disease mortality are influenced. Un¬
doubtedly, however, data on the individual
components of the CVR disease complex are

significantly affected. On the other hand, most
of the shifts are within the CVR system, and

mortality data for all CVR diseases are prob¬
ably relatively free from complications result¬
ing from these changes in concept.
A number of studies have explored the ac¬

curacy of cause-of-death statements on death
certificates (5-7). On the basis of comparisons
between clinical and pathological records, the
diagnostic statements relating to CVR diseases
have been found in these studies to be relatively
poor. Those investigations which utilize au¬

topsy findings as the standard of reference have
serious limitations. For example, diagnoses of
clinical entities cannot always be established by
autopsy findings. In the study of James and
associates (7), the use of autopsy data de¬
creased the proportion of deaths attributed to
such causes as diabetes and hypertensive dis¬
eases and increased the proportion attributable
to arteriosclerosis.
Deaths of patients in hospitals tend to be

weighted with surgical cases, acute illnesses,
and diseases and conditions relatively difficult
to diagnose. Pathological findings are sought
more often for deaths where the clinical diag¬
nosis is not clear or where diagnostic confir¬
mation is desired. Thus, the selection of
deaths in hospitals, particularly deaths for
which autopsies were performed, should lead
to greater disagreement than would appear in
a hypothetical situation where cause-of-death
statements are compared with clinical or patho¬
logical findings.

Pennsylvania Study
In order to avoid the selective factors in¬

volved in the study of hospital deaths that
come to autopsy, the medical certifier was

queried in a sample of death certificates issued
in hospitals for a 3-month period in 1956 in
Pennsylvania. The methodology and results
of this study were published recently (8).
Briefly, the method of study was to send a

questionnaire to the physician signing the
death certificate asking for information on

diagnostic methods, the pertinent findings on

which the medical certification of death was

based, and an expression of his certainty of the
diagnosis on the medical certification. The re¬

turns were reviewed by an internist and rated
as to quality (type and amount) of supporting
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Table 2. Quality (type and amount) of supporting diagnostic information on cardiovascular-renal
diseases, Pennsylvania mortality sample, 3-month period, 1956 1

Major cardiovascular-renal diseases Total
number

Percent

Very good Good Sketchy No report

TotaL 1,406 28.7 19.8 47.4 4 1

Intracranial lesions of central nervous system_
Rheumatic fever and rheumatic heart disease_
Arteriosclerotic heart disease including coronary dis¬

ease.
Other heart disease, except hypertensive disease.
Hypertensive diseases_
Other cardiovascular-renal diseases_

254
41

692
167
150
102

20.9
58.5

29.8
17.4
30.7
45. 1

23.2
19. 5

17. 6
16. 2
27.3
21. 6

51. 2
14. 6

49.0
64 1
36.0
29.4

47
7.4
3.6
2.3
6.0
3.9

1 Totals adjusted to number of deaths in current mortality sample.

diagnostic information and consistency of
medical certification with the diagnostic evi¬
dence. Also, the reviewing internist rated his
impression of certainty of the diagnosis.
The findings on CVR diseases may be sum¬

marized as follows:
1. A relatively large proportion (47 per¬

cent) of the available diagnostic information
on CVR diseases was sketchy (table 2); in 20
percent, it was "good;" and in 29 percent, "very
good." In 4 percent, there were no returns on

which to make an assessment.
2. Analysis of evidence presented in 1,406

deaths in support of a diagnosis of the major
CVR diseases judged the certified diagnosis
most probable in 78 percent of the deaths, an¬

other diagnosis equally probable in 14 percent,
and a different diagnosis preferred in 3 percent
(table 3). No diagnostic information was

available in the remaining 4 percent. These
figures may to some degree understate the quali¬
ty of medical certifications of deaths from CVR
diseases since judgments were made on the
specific diagnoses reported. Some classified as

"another diagnosis equally probable" or "an¬
other diagnosis preferred" could well have been
the "most probable diagnosis" had the cause-

of-death statement referred to another related
disease within the cardiovascular-renal system.
With respect to the specific diagnoses, the pro¬
portion of medical certifications judged to be
the "most probable diagnosis" ranged from 67

Table 3. Consistency of medical certification with diagnostic evidence on cardiovascular-renal
diseases, Pennsylvania mortality sample, 3-month period, 19561

Major cardiovascular-renal diseases
Total
number

Percent

Most
probable
diagnosis

Another
diagnosis
equally
probable

Another
diagnosis
preferred

No diag¬
nostic in¬
formation

TotaL 1,406 78.2 14.4 3.3 4 1

Vascular lesions of central nervous system_
Rheumatic fever and rheumatic heart disease_
Arteriosclerotic heart disease including coronary diseases.
Other heart diseases, except hypertensive_
Hypertensive diseases_
Other cardiovascular-renal diseases_

254
41
692
167
150
102

85.0
82.9
78.6
66. 5
76.0
78.4

8.7
9.8
16.5
19.8
16.0
5.9

1.6
0
1.3

11.4
2.0
11.8

47
7.3
3.6
2.3
6.0
3.9

1 Totals adjusted to number of deaths in current mortality sample.
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percent for "other heart diseases, except hyper¬
tensive" to 85 percent for the vascular lesions
affecting the central nervous system.

3. The reviewer's evaluation of the diagnos¬
tic information on deaths certified by physicians
indicated that diagnosis was solidly established
in 33 percent of the CVE deaths, and reason¬

ably well established in 47 percent of the deaths
(table 4). In other words, in 80 percent of
the deaths from CVR diseases, the diagnoses
were evaluated to be reasonable or better.
There was more uncertainty concerning the ac¬

curacy of diagnoses of deaths from hyperten¬
sive diseases and the residual group of CVR
diseases. The query form was probably weak¬
est in eliciting clinical evidence which, in part,
may account for the lower proportion of solidly
established and reasonable diagnoses for these
rubrics.

4. A relatively large proportion (15 percent)
of deaths from CVR diseases in Pennsylvania
was certified by the medical examiner or coro¬

ners. This proportion was much higher (31
percent) for coronary heart disease, which is
frequently linked with sudden death. The care

with which the medical examiner and coroners

discharge their legal responsibilities can signifi¬
cantly affect statistics for CVR disease
mortality. In Pennsylvania, at least, the cor¬

oners or medical examiner often consult the
family physician, if there is one, before making
out the medical certificate, or, if the reasons for
death seem unclear, an autopsy is ordered.

5. The differences in diagnostic quality do

not appear to be important factoirs in the inter¬
pretation of sex and age differentials, in the
more usual situation where the interest is in
reasonable diagnosis or better.

6. Data by place of residence of the decedent
showed slight differences by population size;
but these do not seem large enough to account
for much of the observed urban-rural differ¬
ences in mortality.

7. There seemed to be a marked urban-rural
difference in the quality of diagnoses according
to the physician's place of practice. About 80
percent of the diagnoses of urban medical
practitioners were rated as "solidly established"
or "reasonable," while 70 percent of the diag¬
noses of their rural colleagues fell into those
categories.
The establishment of an adequate diagnosis is

important, but for the purposes of mortality
statistics, diagnostic information must also be
reported properly on the death certificate.
This requires a complete statement of the
judgment of the medical certifier on the se¬

quence of events leading to death, in
unambiguous medical terminology. Unless all
of the pertinent facts are reported completely
in the proper sequence, accurate and consistent
classification becomes difficult.

In the Pennsylvania study, the diagnostic
information on CVR diseases was reported
"completely" by physicians on 84.7 percent of
the death certificates (table 5). On 11.8 per¬
cent, the medical certification was incomplete
in some respects. For example, an intervening

Table 4. Reviewers' evaluation of diagnostic information on cardiovascular-renal deaths certified
by physicians, Pennsylvania mortality sample, 3-month period, 1956 1

Major cardiovascular-renal diseases Total
number

Percent

Solidly
established
diagnosis

Reasonable
diagnosis

Diagnosis
in doubt

Diagnosis
probably
wrong

TotaL 1, 194 32.8 46.5 10.3 6.0

Vascular lesions of central nervous system_
Rheumatic fever and rheumatic heart disease.
Arteriosclerotic heart disease_
Heart disease specified as involving coronaries.
Hypertensive diseases_
Other cardiovascular-renal diseases_

236
38

260
271
128
261

31. 8
58.0
30.0
39. 1
32.8
26.4

53. 8
23.7
51.9
45.0
40.6
42. 1

7.2
7.9
9.2
10.7
16. 4
13. 1

2. 1
2.6
3.5
3.0
3. 1
17.2

1 Total adjusted to number of deaths in current mortality sample,
included in the total but not distributed in the percentages shown.

Deaths with no reported information are
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Table 5. Percent completeness of medical certifications of cardiovascular-renal diseases,
Pennsylvania mortality sample, 3-month period, 1956 *

Major cardiovascular-
renal diseases

Physicians' returns Medical examiner's and coroners' returns

Total
number!

Percent

Com¬
plete

Incom¬
plete

Grossly
incom¬
plete

Incor¬
rect

Total
number

Percent

Com¬
plete

Incom¬
plete

Grossly
incom
plete

Incor¬
rect

Total. 1, 142 84 7 11.8 1.9 1.6 206 70.4 26.2 1.0 2.4

Intracranial lesions of central
nervous system_

Arteriosclerotic heart disease
including coronary diseases.

Other heart diseases, except
hypertensive_

Hypertensive diseases_
Other cardiovascular-renal

diseases_

224

511

191
119

97

91.5

88.3

72.3
87.4

71. 1

7.6

10.6

16.8
12.6

17.5

0

0

9.4
0

4. 1

.9

1.2

1.6
0

7.3

18

156

10
19

66.7

67.9

100.0
89.5

33.3

29.5

0
10.5

0

1.3

0
0

0

1.3

0
0

1 Totals do not include reports on which diagnostic information not received and not adjusted to number of
deaths in the current mortality sample.

cause in the sequence of events was omitted.
A few, 1.9 percent, were grossly incomplete.
On 1.6 percent, the diagnostic information was

judged to be reported incorrectly. As might
be expected, the proportion of medical certifi¬
cates completely reported by the medical ex¬
aminer and coroners was lower (70.4 percent).
However, the proportion adjudged grossly
incomplete and incorrect did not differ sig¬
nificantly from that for reports by private
physicians.
The reporting of sequence of events was

generally good, despite the difficulties involved
in determining the relationship between the
various components of CVK diseases. As may
be seen in table 6, about 94 percent of "the
certifications of CVR diseases by physicians
represented correct or substantially correct se¬

quence. The terminology used was also gen¬
erally good, except in the group categorized as

"other diseases of the heart, except hyper¬
tensive." Here the persistent use of the ob¬
solete term "chronic myocarditis" resulted in
a high proportion of reports by certifying

Table 6. Percent of cardiovascular-renal disease reported by physicians in proper sequence of
events using good or bad terminology, Pennsylvania mortality sample, 3-month period, 1956 x

Major cardiovascular-renal diseases Total
number

Correct sequence

Total Good Bad

Substantially correct

Total Good Bad

Incorrect sequence

Total Good Bad

Total. 1, 142 90.5 84. 1 6.4 3.4 2.5 0.9 6.0 5. 1

Intracranial lesions of central nervous
system_

Arteriosclerotic heart disease including
coronary diseases_

Other heart diseases, except hyperten¬
sive_

Hypertensive diseases_
Other cardiovascular-renal diseases_

224

511

191
119
97

94.3

89.9

86.6
92.4
91.8

90.2

86.0

67.5
88.2
91.8

4. 1

3.9

19. 1
4.2
0

2.2

4.5

5.2
0
0

1.8

3.5

3. 1
0
0

.4

1.0

2. 1
0
0

3.6

5.7

7.4
7.6
8.2

3.6

4.9

5.8
4.2
8.2

0.9

.8

1.6
3.4
0

1 Totals do not include reports on which diagnostic information not received, and not adjusted to number of
deaths in current mortality sample.
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physicians being cited by the reviewer as poor
terminology. In Pennsylvania, the reporting
of CVR diseases by medical examiner and
coroners does not appear to present much of a

problem. This may not be the case in other
parts of the country.
The medical certifier provides the informa¬

tion which forms the basis of cause-of-death
statistics. For statistical purposes this infor¬
mation is classified according to certain pre¬
scribed rules, by the current categories of the
International Lists of Diseases and Causes of
Death. For primary mortality tabulations, it
is necessary to select a single cause which is
presumably the disease or condition which initi¬
ated the train of events leading to death. In
CVR diseases, the cause so selected is frequently
modified by the special provisions in the classi¬
fication. Thus, data on certain presumptive
etiological factors are lost. For example, "cere¬
bral hemorrhage due to hypertension" is classi¬
fied as intracranial lesions of vascular origin,
and the presence of hypertension does not ap¬
pear in the tabulations.
The problems of classification have been de¬

scribed elsewhere (9-13). Aside from the dif¬
ficulties in adequately characterizing the dis¬
eases of the CVR system by selecting a single
underlying cause, the decennial revisions of the
international lists limit severely the compila¬
tion of a comparable series of statistics for the
specific components of the CVR diseases. How¬
ever, in view of the fact that revisions of the
classification generally entail further subdivi¬
sions of CVR diseases and transfers within the
CVR system, comparability of statistics for all
CVR diseases has not been affected materially
over the years.

Conclusions

The situation with respect to the interpreta¬
tion of CVR disease mortality statistics in the
United States appears to be as follows:

1. Available data on the accuracy of diag¬
nosis and of medical returns on death certifi¬
cates are fragmentary and have certain limita¬
tions. The relative dearth of good support¬
ing diagnostic information appears to be a

problem in CVR mortality, but the Penn¬

sylvania study suggests that the quality of di¬
agnosis as reported on death certificates is for
the most part reasonably good or better.

2. The universal adoption of diagnostic cri¬
teria such as those of the New York Heart As¬
sociation (14) would materially improve the
diagnostic information on death certificates.
However, absolute and unfailing accuracy of
diagnoses is unattainable. The etiological and
pathological relationships in CVR diseases are

often complex, and there is little opportunity
for the medical certifier to make a thorough
antemortem examination in a large proportion
of deaths, say from coronary disease, because
the patient dies suddenly.

3. Despite the various shortcomings of mor¬

tality data for the specific components of CVR
diseases, data for the total complex of CVR
diseases appear reliable for interpretation of
mortality trends. More information is needed
on a national scale and further work should
be done to explore the factors of geographic
distribution.

4. Because of the periodic revisions in clas¬
sification, the study of the course of mortality
of the components of CVR diseases will have
to be limited necessarily to short-run analyses.

5. There should be a more general recogni¬
tion that mortality data are not precise meas¬

ures, but that in epidemiological studies they
are useful in suggesting leads to be elaborated
by other study approaches.

6. Preparatory work is now underway for
the 8th revision of the International Lists of
Diseases and Causes of Death. It is expected
that the classification will provide for a greater
number of disease complexes in the section on

diseases of the CVR system. This will elimi¬
nate some of the troublesome factors in satis¬
factorily characterizing CVR diseases now

encountered in primary mortality tabulations.
However, it will not be possible to identify all
the significant relationships. For this purpose,
there will be a need for multiple-cause
tabulations.

7. There has been a growing interest in stud¬
ies of CVR disease mortality on an interna¬
tional scale involving various ethnic groups,
in order to identify some of the etiological fac¬
tors. A study group of the World Health
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Organization is niow developing diagpostic
criteria for international use. Continuing in-
terest in this area should be helpful in improv-
ing CYtR disease mortality statistics.

REFERENCES

(1) Hedley, 0. F.: Studies of heart disease mortality.
Pub. Health Bull. No. 231, 1936, p. 14.

(2) AtIanson, lI. C.: The changing emphasis in heart
(lisealse. J. M. A. Georgia 27: 257-260 (1938).

(3) Levy, R. L.: Discussion on arterial thromlbosis.
Tr. A. Am. Physicians 47: 67-79, 'May 3-4, 1932.

(4) Recent statistics on diabetes. Diabetes 4: 227-
231, 'May-June 1955.

(5) Swtartout, H. O., and Webster, R. J.: To what
degree are mlortality statistics dependable?
Am. J. Pub. Health 30: 811-815, July 1940.

(6) lolilein, K., and Emerson, H.: Errors in clinical
statemiients of causes of death. Am. J. Plub.
Healtlh 32: 251-260, 'March 1942; 33: 505-516,
May 1943.

(71) JamIIes, G., Patton, R. E., and Heslin, A. S.:
Accuiracy of cause-of-death statements on death
certificates. Pub. Health Rep. 70: 39-51,
Januiary 1955.

(8) MIoriyama, I. M., Baum, AW. S., Haenszel, W. M..
and Mattison, B. F.: Inquiry into diagnostic
evidence supporting medical certifications of
death. Am. J. P'ub. Health 48: 1376-1387,
October 1958.

(9) Woolsey, T. D., and MIoriyama, I. A.: Statistical
studies of heart diseases. II. Factors in trends
of heart disease mortality. Pub. Health Rep.
63: 1247-1269, Sept. 24, 1948.

(10) Weiner, L., Bellows, M. T., McAvoy, G. H., and
Cohen, E. V.: Use of multiple causes in the
classification of death from cardiovascular-
renal diseases. Ami. J. Pub. Health 45): 492-
501, April 1955.

(11) MNoriyama, I. M.: Development of l)resent con-
cept of cause of death. Amn. J. Plub. Ilealth
46: 436-441, April 1956.

(12) Treloar, A.: Enigma of cause of death. J.A..M.A.
162: 1376-1379, Dec. 8, 1956.

(13) Committee on Medical Certification of Causes of
Death: Problems in the imiedical certificationi
of causes of death. Am. J. Pub. Health 48: 71-
80, JanuLary 1958.

(14) New York Heart Association: Nomeinelatiure
and criteria for diagnosis of (liseases of the
heart. New York, J. J. Little and Ives Co.,
1942.

World Health Day, April 7

The theme of World Health Day 1960, observed each year on April 7,
is "Malaria Eradication-A World Challenge."
The Public Health Service will supply, upon request, program

materials and background information on the World Health Organi-
zation, the hiistory and current status of malaria througlhout the world,
anid the progress wlicih lhas been ma-de in the worldwide malaria
eradication effort. The Public Health Service also ha.s an Interna-
tional Health Speakers' Bureau which includes prominent inidividuals
throughout the United States wlho lhave been active in international
lhealtlh affairs and who have indicated their willingness to speak on
World Healtlh Day programs.

Requests for this material, or for ot.her specific information about
international healthl organizations or United States participation in
internationa,l health programs, should be directed to the Assistant to
the Surgeon General for Interniational Healtlh, U.S. Puiblic Healtl
Service, Department of Health, Education, and Welfare, AWashliington
25, D.C.
April 7 is the anniversary of the day on wlicll the World Healtl

Organization came inlto being. WHO, established in 1948, is one of
the specialized agencies of the United Nations, with niemlbership of
90 countries.
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